Calcium efflux and histamine secretion from rat peritoneal mast cells.
Purified rat peritoneal mast cells rapidly accumulated 45calcium from the external medium. The uptake was essentially unaffected by lanthanide ions but was almost totally prevented by metabolic inhibitors. Cells preloaded with 45calcium showed a steady efflux of the cation on transfer to a medium lacking the isotope. The efflux was unaffected by metabolic inhibitors but was totally dependent on extracellular sodium ions. These results indicate the operation of a sodium-calcium exchange mechanism for the extrusion of the divalent cation. Antigenic or pharmacologic stimulation of the mast cell led to a temporary suppression of calcium efflux during the period in which histamine release occurred. This effect was potentiated by phosphatidylserine and high concentrations of the lipid inhibited basal efflux. These results suggest that activation of the mast cell leads to an inhibition of calcium extrusion, thereby potentiating the induced rise in the intracellular concentration of the cation and thus augmenting the secretory response.